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A
bout the D

raft R
hode Island K

-12 G
rade Span E

xpectations in Science  
 The docum

ent, the D
raft Rhode Island K

-12 G
rade Span Expectations in Science, has been developed as a m

eans to identify the science concepts and skills expected of 
all students.  The draft RI science G

SEs encom
pass the content eligible for inclusion on the large-scale assessm

ent of science in grades 4, 8, and 11. They are not 
intended to represent the full science curriculum

 at each grade span, but are m
eant to capture the “m

ajor ideas” of science that can be assessed in an on-dem
and setting. 

The goal is that the science G
SEs focus the curriculum

, but do not restrict it.   
 The draft science G

SEs are w
ritten for grade spans K

-2, 3-4, 5-6, 7-8, and high school. They describe the science know
ledge and abilities students should dem

onstrate at 
the end of each grade span.  Since the large-scale high school science assessm

ent is given near the end of grade 11, the G
SEs for high school for all students are aligned 

w
ith the content for the assessm

ent.  G
SEs labeled “ E

xam
ple E

xtensions” are m
ore challenging and provide direction for in-depth study of a particular topic in a 

course, class or individual student project.  The draft RI science G
SEs are extracted from

 the assessm
ent targets developed as part of the fram

ew
ork for the com

m
on 

science assessm
ent conducted in N

ew
 H

am
pshire, V

erm
ont and Rhode Island.   

 A
s you review

 the D
raft Rhode Island K-12 G

rade Span Expectations in Science, the follow
ing inform

ation is im
portant to understand, particularly the relationship 

betw
een the science G

SEs and the science assessm
ent targets. 

 The draft science G
SEs are organized into three dom

ains; L
ife Science, E

arth and Space Science; and Physical Science. 
1. 

The three dom
ains are further subdivided into ten Statem

ents of E
nduring K

now
ledge (EK

) (listed in Table 1) that 
a. 

are intended to identify the fundam
ental know

ledge/concepts for each dom
ain of science. 

b. 
cut across grade levels, so that learning is developm

ental/built upon across grades (although not all aspects of the EK
 m

ay be addressed at all grade 
levels) 

c. 
are of com

parable grain size 
d. 

encom
pass, as a set, the essential learning for each dom

ain of science 
e. 

im
ply topics of study (and therefore, lead to focused instruction, as identified in science standards/benchm

arks/G
SEs) 

 
2. 

Each A
ssessm

ent Target is linked to one Statem
ent of Enduring K

now
ledge, as indicated w

ith the target’s coding (e.g., LS1 m
eans Life Science and the first 

EK
 statem

ent, LS2 m
eans Life Science and the second EK

, etc.)   
 3. 

Each A
ssessm

ent Target incorporates one or m
ore U

nifying T
hem

es, the broader universal principles that integrate the different scientific disciplines. Six 
U

nifying Them
es of Science w

ere chosen after an extensive review
 of the literature and are further described in Table 2.  

 
4. 

A
ssessm

ent Targets for high school, m
iddle school, and elem

entary school w
ere developed by applying the U

nifying Them
es of science to the Statem

ents of 
Enduring K

now
ledge for each of the science dom

ains of Life Science, Earth and Space Science, and Physical Science.  N
ot every U

nifying T
hem

e has an 
“intersection” w

ith every Statem
ent of Enduring K

now
ledge. D

evelopm
ent com

m
ittees used prioritization strategies and field review

s to determ
ine w

hich 
assessm

ent targets w
ould provide the richest opportunities for large-scale assessm

ent purposes. 
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          T
A

B
LE

 1  
Statem

ents of E
nduring K

now
ledge (E

K
) by D

om
ain 

L
S 1 A

ll living organism
s have identifiable structures and characteristics that allow

 for survival (organism
s, populations, and species).  

L
S 2 M

atter cycles and energy flow
s through an ecosystem

.  

L
S 3 G

roups of organism
s show

 evidence of change over tim
e (structures, behaviors, and biochem

istry).  
L

ife Science 

L
S 4 H

um
ans are sim

ilar to other species in m
any w

ays, and yet are unique am
ong Earth’s life form

s.  

E
SS 1 The Earth and earth m

aterials as w
e know

 them
 today have developed over long periods of tim

e, through continual change processes.  

E
SS 2 The earth is part of a solar system

, m
ade up of distinct parts that have tem

poral and spatial interrelationships.  
E

arth &
 Space 

Science 

E
SS 3 The origin and evolution of galaxies and the universe dem

onstrate fundam
ental principles of physical science across vast distances 

and tim
e  

PS 1 A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 another 
(independent of size or am

ount of substance)  

PS 2 Energy is necessary for change to occur in m
atter. Energy can be stored, transferred and transform

ed, but cannot be destroyed.  
Physical Science 

PS 3 The m
otion of an object is affected by forces. 
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                  T
A

B
LE

 2  
U

nifying T
hem

es of Science 
(Subheadings under each U

nifying Them
e/B

ig Idea suggest but are not lim
ited to w

hat m
ight be addressed)  

Scientific Inquiry 
 

C
ollect data 

C
om

m
unicate 

understanding &
 ideas 

D
esign, conduct, &

 critique 
investigations 

R
epresent, analyze, &

 
interpret data 

Experim
ental design 

O
bserve 

Predict 
Q

uestion and hypothesize 
U

se evidence to draw
 

conclusions 
U

se tools, &
 techniques 

 

N
ature of Science 

 A
ccum

ulation of science 
know

ledge  (evidence 
&

 reasoning, looking 
at w

ork of others)  
A

ttitudes and dispositions 
of science (avoiding 
bias, divergent ideas, 
healthy skepticism

) 
H

istory of Science  
Science/Tech/ Society  
Scientific Theories  

System
s &

 E
nergy 

 C
ycles  

Energy Transfer 
Equilibrium

 
Interactions 
Interdependence 
O

rder &
 O

rganization 

M
odels &

 Scale 
 Evidence provided 

through…
 

Explanations provided 
through…

 
R

elative distance  
R

elative sizes  
   M

odels include - 
experim

ental m
odels, 

sim
ulations, &

 
representations used to 
dem

onstrate abstract ideas 
 

Patterns of C
hange 

 C
onstancy and C

hange 
C

ycles 
Evolutionary C

hange   

Form
 &

 Function 
 N

atural W
orld 
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5. 

The D
raft Rhode Island K

-12 G
rade Span Expectations in Science are sequenced in the follow

ing m
anner: 

D
om

ain Statem
ent of E

nduring K
now

ledge (EK
) w

ithin the dom
ain 

A
ssessm

ent T
arget that addresses the EK

 and a specific U
nifying Them

e 
G

rade Span E
xpectation that addresses the assessm

ent target 
 

PS1  - A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 
another (independent of size or am

ount of substance) 
PS1 (K-4) IN

Q
 –1   C

ollect and organize data about physical 
properties in order to classify objects or draw conclusions about 
objects and their characteristic properties (e.g., tem

perature, color, 
size, shape, weight, texture, flexibility) 
PS1 (K

-2)–1 
Students dem

onstrate an 
understanding of characteristic 
properties of m

atter by …
 

1a identifying, com
paring, and sorting 

objects by sim
ilar or different physical 

properties (e.g., size, shape, color, 
texture, sm

ell, w
eight)  

 6. 
Each A

ssessm
ent Target contains a code before the narrative text of the target. These codes identify the specific Statem

ent of Enduring 
K

now
ledge, the grade span, the connections to one or m

ore U
nifying Them

e/Big Idea, and finally the target num
ber.  

 
Table 3 illustrates an exam

ple: L
S1 (K

-4) IN
Q

+PO
C

 –1  m
eans that this target addresses the first Life Science EK

 statem
ent ( L

S1); the ( K
-4) 

grade span; is linked to U
nifying Them

es/Big ideas of Inquiry ( IN
Q

) and Patterns of C
hange ( PO

C
); and is the first assessm

ent target listed 
(1) under the dom

ain of Life Science. Som
e targets address only one U

nifying Them
e and others address m

ore than one.  For a m
ore detailed 

explanation see R
EA

D
IN

G
 A

 SC
IEN

C
E G

SE found on page 6 of this docum
ent. 

T
able 3                     Sam

ple T
arget C

oding 
 L

S1 – A
ll living organism

s have identifiable structures and characteristics that allow
 for survival (organism

s, 
populations, and species)  

E
lem

entary T
arget 

M
iddle School T

arget 
H

igh School T
arget 

 L
S1 (K

-4) IN
Q

+PO
C

 –1 
Sort/classify different living things using sim

ilar and 
different characteristics. D

escribe w
hy organism

s belong to 
each group or cite evidence about how

 they are alike or not 
alike. 

 LS1 (5- 8) – IN
Q

+ SA
E- 1 

U
sing data and observations about the 

biodiversity of an ecosystem
 m

ake 
predictions or draw

 conclusions about how
 

the diversity contributes to the stability of 
the ecosystem

. 

 LS1 (9- 11) IN
Q

+SA
E+FA

F - 1  
U

se data and observation to m
ake connections 

betw
een, to explain, or to justify  how

 specific cell 
organelles produce/regulate w

hat the cell needs or 
w

hat a unicellular or m
ulti-cellular organism

 needs 
for survival (e.g., protein synthesis, D

N
A

 
replication, nerve cells). 

PS = Physical Science 
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The Tri-State Science A
ssessm

ent Targets are…
 

 
• 

derived from
 and aligned w

ith national and N
H

, R
I, and V

T’s state science standards 
• 

developed at the “intersections” by applying the U
nifying Them

es to the S
tatem

ents of E
nduring K

now
ledge [e.g., W

hat 
“S

ystem
s &

 E
nergy” concepts are essential to understanding LS

1: All living organism
s have identifiable structures and 

characteristics that allow
 for survival (organism

s, populations, and species)?] 
• 

constructed w
ith the understanding that not every U

nifying Them
e w

ill have a m
eaningful “intersection” w

ith every 
S

tatem
ent of E

nduring K
now

ledge 
• 

designed to be general/broad enough to allow
 for m

ultiple potential test item
s or assessm

ent tasks w
ith varying cognitive 

dem
ands (D

epth of K
now

ledge Levels) 
• 

w
ritten, for the m

ost part, w
ith an intended cognitive dem

and ceiling consistent w
ith D

epth of K
now

ledge (D
O

K) Levels 2 
(S

kills &
 C

oncepts) or 3 (S
trategic Thinking) – based on the w

ork of N
orm

an L. W
ebb  

 
7. 

A
ssessm

ent Target num
bering is consecutive w

ithin each dom
ain of science for each grade span. For exam

ple, at grades K
-4, Life Science 

targets are num
bered 1 though 9 (beginning w

ith LS1, then continuing w
ith LS2, LS3, and LS4); Physical Science targets begin the num

bering 
again w

ith 1 through 8 for PS1, PS2 and PS3; and Earth/Space Science targets again begin num
bering 1 through 6. 

 8. 
W

hile the Statem
ents of Enduring K

now
ledge are the sam

e across all grade spans, the set of related targets w
ithin a grade span do not address 

all aspects of the EK Statem
ent. This w

as done intentionally to focus instruction and assessm
ent on the essential learning for the grade span, as 

w
ell as on the developm

entally appropriate concepts and skills. For exam
ple, at the elem

entary grade span, LS1 w
ill focus on organism

s and 
external structures, w

hile the m
iddle school grade span w

ill m
ove to internal structures and include organism

s and population 
      

      
         

 



D
RAFT R

hode Island Science G
rade Span Expectations K

-12 
Physical Science 

Page 6 of 16 
U

pdated –January 13, 2006      V
ersion 4.0 

  
R

E
A

D
IN

G
 A

 SC
IE

N
C

E
 G

SE
 

 
Statem

ent of E
nduring K

now
ledge                                                T

arget 
L

S1 A
ll living organism

s have identifiable 
structures and characteristics that allow

 for 
survival (organism

s, populations, and species). 
 

L
S1 (5-8) – IN

Q
 + SA

E
- 1 U

sing data and 
observations about the biodiversity of an 
ecosystem

 m
ake predictions or draw

 
conclusions about how

 the diversity contributes 
to the stability of the ecosystem

. 
 

                       
                      

LS1 (5-6) – 1
Students dem

onstrate understanding of biodiversity by…
  1a recognizing that organism

s have different features and  
behaviors for m

eeting their needs to survive   (e.g., fish have 
gills for respiration, m

am
m

als have lungs, bears hibernate). 

EKN
um

ber 

D
om

ain 

G
rade 

Span 
Target 
N

um
ber 

Stem
G

SE N
um

ber

N
ew

 C
ontent 

U
nderlined 
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          PS1  - A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 another 
(independent of size or am

ount of substance). 
PS1 (K-4) IN

Q
 –1    

C
ollect and organize data about physical properties in 

order to classify objects or draw conclusions about 
objects and their characteristic properties (e.g., 
tem

perature, color, size, shape, weight, texture, 
flexibility). 

PS1 (5-8) IN
Q

-1    
Investigate the relationships am

ong m
ass, volum

e 
and density. 

PS1 (9-11) IN
Q

 –1    
U

se physical and chem
ical properties as determ

ined 
through an investigation to identify a substance. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
PS1 (K

-2)–1 
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 1a  identifying, com
paring, 

and sorting objects by sim
ilar 

or different physical properties 
(e.g., size, shape, color, 
texture, sm

ell, w
eight). 

 1b recording observations/data 
about physical properties. 
 1c using attributes of 
properties to state w

hy objects 
are grouped together  (e.g., 
things that roll, things that are 
rough).  

PS1 (3-4)–1 
Students dem

onstrate an 
understanding of characteristic 
properties of m

atter by …
 

 1a identifying, com
paring, and 

sorting objects by sim
ilar or 

different physical properties (e.g., 
size, shape, color, texture, sm

ell, 
w

eight, tem
perature, flexibility). 

 1b citing evidence (e.g., prior 
know

ledge, data) to support 
conclusions about w

hy objects 
are grouped/not grouped together. 
 Students dem

onstrate an 
understanding of physical 
changes by …

 
 1c observing and describing 
physical changes (e.g. freezing, 
thaw

ing, torn piece of paper). 
 

PS1 (5-6)-1 
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 1a  com
paring the m

asses of 
objects of equal volum

e m
ade 

of different substances.  

PS1 (7-8) –1 
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 1a m
easuring m

ass and volum
e 

of both regular and irregular 
objects and using those values 
as w

ell as the relationship 
D

=m
/v to calculate density.  

PS1 (9-11)–1 
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 1a utilizing appropriate data 
(related to chem

ical and 
physical properties), to 
distinguish one substance from

 
another or identify an 
unknow

n substance. 
 1b determ

ining the degree of 
change in pressure of a given 
volum

e of gas w
hen the 

tem
perature changes 

increm
entally (doubles, triples, 

etc.).  
 

E
xam

ple E
xtension(s) 

 PS1 (E
xt)–1 

Students dem
onstrate an 

understanding of 
characteristic properties of 
m

atter by …
 

1aa explaining the states of a 
substance 

in 
term

s 
of 

the 
particulate 

nature 
of 

m
atter 

and the forces of interaction 
betw

een particles. 
 1bb quantitatively determ

ining 
how

 volum
e, pressure, 

tem
perature and am

ount of gas 
affect each other (PV

=nR
T) in 

a system
.  
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 PS1 - A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 another 
(independent of size or am

ount of substance). 
PS1 (K-4) PO

C –2    
M

ake a prediction about what m
ight happen to the 

state of com
m

on m
aterials when heated or cooled or 

categorize m
aterials as solid, liquid, or gas. 

PS1 (5-8) IN
Q

+PO
C –2    

G
iven data about characteristic properties of m

atter 
(e.g., m

elting and boiling points, density, solubility) 
identify, com

pare, or classify different substances. 

PS1 (9-11) M
A

S+ N
O

S –2     
Scientific thought about atom

s has changed over 
tim

e. U
sing inform

ation (narratives or m
odels of 

atom
s) provided, cite evidence that has changed our 

understanding of the atom
 and the developm

ent of 
atom

ic theory. 
G

rade Span E
xpectations (K

-4) 
G

rade Span E
xpectations (5-8) 

G
rade Span E

xpectations (H
S) 

PS1 (K
-2) PO

C
 –2 

Students dem
onstrate an 

understanding of states of 
m

atter by …
 

 2a describing properties of 
solids and liquids. 
 2b identifying and com

paring 
solids and liquids . 
 2c m

aking logical predictions 
about the changes in the state of 
m

atter w
hen adding or taking 

aw
ay heat (e.g., ice m

elting, 
w

ater freezing).  

PS1 (3-4) –2 
Students dem

onstrate an 
understanding of states of 
m

atter by …
 

 2a describing properties of 
solids, liquids, and gases. 
 2b identifying and 

com
paring 

solids, liquids, and gases.  
 2c 

m
aking 

logical 
predictions 

about the changes in the state of 
m

atter w
hen adding or taking 

aw
ay 

heat 
(e.g., 

ice 
m

elting, 
w

ater  
boiling 

or 
freezing, 

condensation/evaporation ).  

PS1 (5-6) –2  
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 2a recognizing that different 
substances have properties, 
w

hich allow
 them

 to be 
identified regardless of the size 
of the sam

ple. 
 2b classifying and com

paring 
substances using characteristic 
properties 

(e.g., 
solid, liquid, 

gas).  

PS1 (7-8) –2 
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 2a identifying an unknow
n 

substance given its 
characteristic properties. 
 2b classifying and com

paring 
substances using characteristic 
properties 

(e.g., 
solid, liquid, 

gas; m
etal, non-m

etal).  

PS1 (9-11)–2   
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 2a using given data (diagram
s, 

charts, narratives, etc.) and 
advances in technology to 
explain how

 the understanding 
of atom

ic structure has 
changed over tim

e.  

E
xam

ple E
xtension(s) 

 

PS1 (K-4) SA
E –3   

U
se m

easures of weight (data) to dem
onstrate that the 

whole equals the sum
 of its parts. 

PS1 (5-8) IN
Q

+ SA
E –3    

C
ollect data or use data provided to infer or predict 

that the total am
ount of m

ass in a closed system
 stays 

the sam
e, regardless of how substances interact 

(conservation of m
atter).  

PS1 (9-11) PO
C –3    

Explain how properties of elem
ents and the location 

of elem
ents on the periodic table are related. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
PS1 (K

-2)–3 
Students dem

onstrate an 
understanding of conservation 
of m

atter by …
 

 3a using sim
ple tools (e.g. 

balance scale, see-saw
) to 

explore the property of w
eight.  

PS1 (3-4)–3 
Students dem

onstrate an 
understanding of conservation 
of m

atter by …
 

 3a m
easuring the w

eight of 
objects to prove that all m

atter 
has w

eight. 
 3b using m

easures of w
eight to 

prove that the w
hole equals the 

sum
 of its parts. 

 3c show
ing that the w

eight of 
an object rem

ains the sam
e 

despite a change in its shape.  

PS1 (5-6)–3 
Students dem

onstrate an 
understanding of 
conservation of m

atter by …
 

 3a explaining that regardless 
of how

 parts of an object are 
arranged, the m

ass of the 
w

hole is alw
ays the sam

e as 
the sum

 of the m
asses of its 

parts.  

PS1 (7-8) –3 
Students dem

onstrate an 
understanding of 
conservation of m

atter by …
 

 3a citing evidence to conclude 
that the am

ount of m
atter 

before and after undergoing a 
physical or a chem

ical change 
in a closed system

 rem
ains the 

sam
e.  

PS1 (9-11)-3 
Students dem

onstrate an 
understanding of 
characteristic properties of 
m

atter by …
 

 3a identifying and explaining the 
basis for the arrangem

ent of the 
elem

ents w
ithin the periodic table 

(e.g. trends, valence electrons, 
reactivity, electronegativity, 
ionization). 
3b predicting the relative physical 
and chem

ical properties of an 
elem

ent based on its location 
w

ithin the Periodic Table. 

.  E
xam

ple E
xtension(s) 
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           PS1 - A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 another 
(independent of size or am

ount of substance) 

N
o further targets for E

K
 PS1 at the K

-4 
G

rade Span 

PS1 (5-8) SA
E+M

A
S – 4 

Represent or explain the relationship between or 
am

ong energy, m
olecular m

otion, tem
perature, and 

states of m
atter. 

PS1 (9-11) M
A

S+ FA
F – 4    

M
odel and explain the structure of an atom

 or 
explain 

how 
an 

atom
’s 

electron 
configuration, 

particularly the outerm
ost electron(s), determ

ines 
how that atom

 can interact with other atom
s. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
 

PS1 (5-6) – 4 
Students dem

onstrate an 
understanding of states of 
m

atter by …
 

 4a differentiating am
ong the 

characteristics of solids, 
liquids, and gases. 
 4b predicting the effects of 
heating and cooling on the 
physical state, volum

e and 
m

ass of a substance. 
 

PS1 (7-8) – 4 
Students dem

onstrate an 
understanding of states of 
m

atter by …
 

 4a creating diagram
s or m

odels 
that represent the states of 
m

atter at the m
olecular level. 

 4b explaining the effect of 
increased and decreased heat 
energy on the m

otion and 
arrangem

ent of m
olecules. 

 4c observing the physical 
processes of evaporation and 
condensation, or freezing and 
m

elting, and describe these 
changes in term

s of m
olecular 

m
otion and conservation of 

m
ass .  

PS1 (9-11)– 4 
Students dem

onstrate an 
understanding of the 
structure of m

atter by …
 

 4a com
paring the three 

subatom
ic particles of atom

s 
(protons, electrons, neutrons)  
and their location w

ithin an 
atom

, their relative m
ass, and 

their charge. 
 4b w

riting form
ulae for 

com
pounds and developing 

basic (excluding transition 
elem

ents) m
odels using 

electron structure. 
 4c explaining or m

odeling 
how

 the electron configuration 
of atom

s governs how
 atom

s 
interact w

ith one another (e.g. 
covalent, hydrogen and ionic 
bonding).  
 

E
xam

ple E
xtension(s) 

 PS1 (E
xt)– 4 

Students dem
onstrate an 

understanding of the 
structure of m

atter by …
 

 4aa w
riting an electron 

configuration to include s, p, 
d, and f orbitals and relating to 
atom

ic interactions. 
 4bb given specific reactants 
(e.g. B

a + C
l2 ) w

rite the 
balanced equation and 
determ

ine the products, type of 
com

pound form
ed (ionic or 

m
olecular), and the properties 

of the com
pound (e.g. 

solubilities, electrolytic, etc).  
 



D
RAFT R

hode Island Science G
rade Span Expectations K

-12 
Physical Science 

Page 10 of 16 
U

pdated –January 13, 2006      V
ersion 4.0 

PS1 - A
ll living and nonliving things are com

posed of m
atter having characteristic properties that distinguish one substance from

 another 
(independent of size or am

ount of substance) 

N
o further targets for E

K
 PS1 at the K

-4 
G

rade Span
 

PS1 (5-8) M
A

S –5  
G

iven graphic or written inform
ation, classify m

atter 
as atom

/m
olecule or elem

ent/com
pound (N

ot the 
structure of an atom

). 

N
o further targets for E

K
 PS1 at the 

H
igh School G

rade Span 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
 

PS1 (5-6) – 5 
Students dem

onstrate an 
understanding of the 
structure 
of m

atter by …
 

 5a distinguishing betw
een 

solutions, m
ixtures, and “pure” 

substances, i.e. com
pounds and 

elem
ents.  

             

PS1 (7-8) – 5 
Students dem

onstrate an 
understanding of the 
structure of m

atter by …
 

  5a using m
odels or diagram

s to 
show

 the difference betw
een   

atom
s and m

olecules . 
 5b classifying com

m
on 

elem
ents and com

pounds using 
sym

bols and sim
ple chem

ical 
form

ulas. 
 5c interpreting the sym

bols and 
form

ulas of sim
ple chem

ical 
equations. 
 5d using sym

bols and chem
ical 

form
ulas to show

 sim
ple 

chem
ical rearrangem

ents that 
produce new

 substances 
(chem

ical change ). 
 5e explaining that w

hen 
substances undergo physical 
changes, the appearance m

ay 
change but the chem

ical 
m

akeup and chem
ical 

properties do not. 
 5f explaining that w

hen 
substances undergo chem

ical 
changes to form

 new
 

substances, the properties of 
the new

 com
binations m

ay be 
very different from

 those of the 
old. 
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  PS 2 - E
nergy is necessary for change to occur in m

atter. E
nergy can be stored, transferred, and transform

ed, but cannot be destroyed. 
PS2 (K-4) SA

E -4 
G

iven a specific exam
ple or illustration (e.g., sim

ple 
closed circuit, rubbing hands together), predict the 
observable effects of energy (i.e., light bulb lights, a 
bell rings, hands warm

 up 
(e.g., a test item

 m
ight ask, “what will happen 

when…
?”).  

PS2 (5-8)-SA
E+ PO

C
- 6  

G
iven a real-world exam

ple, show that within a 
system

, energy transform
s from

 one form
 to another 

(i.e., chem
ical, heat, electrical, gravitational, light, 

sound, m
echanical). 

PS2 (9-11) PO
C+SA

E -5  
D

em
onstrate 

how 
transform

ations 
of 

energy 
produce som

e energy in the form
 of heat and 

therefore the efficiency of the system
 is reduced 

(chem
ical, biological, and physical system

s). 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
PS2 (K

-2)-4 
Students dem

onstrate an 
understanding of energy by…

 
 4a describing observable effects 
of light using a variety of light 
sources . 
 4b experim

enting and describe 
how

 vibrating objects m
ake 

sound (e.g., guitar strings, 
seeing salt bounce on a drum

 
skin). 
 4c identifying the sun as a 
source of heat energy. 
 

PS2 (3-4)-4 
Students dem

onstrate an 
understanding of energy by…

 
 4a experim

enting to identify and 
classify different pitches and 
volum

es of sounds produced by 
different objects. 
  4b using data to explain w

hat causes 
sound to have different pitch or 
volum

e 
 4c describing or show

ing that heat 
can be produced in m

any w
ays (e.g. 

electricity, friction, burning). 
 4d draw

ing, diagram
m

ing, building, 
and explaining a com

plete electrical 
circuit. 
 4e using experim

ental data to 
classify a variety of m

aterials as 
conductors or insulators 
  

PS2 (5-6)- 6 
Students dem

onstrate an 
 understanding of energy 
by…

 
 6a differentiating am

ong the 
properties of various form

s of 
energy. 
 6b explaining how

 energy m
ay 

be stored in various w
ays (e.g. 

batteries, springs, height in 
term

s of potential energy). 
 6c describing sound as the 
transfer of energy through 
various m

aterials (e.g. solids, 
liquids, gases). 
  

PS2 (7-8)- 6 
Students dem

onstrate an 
understanding of energy 
by…

 
 6a using a real w

orld exam
ple 

to  explain the transfer of 
potential energy to kinetic 
energy. 
 6b constructing a m

odel to 
explain the transform

ation of 
energy from

 one form
 to 

another. (e.g. an electrical 
circuit changing electrical 
energy to light energy in a light 
bulb). 
 6c explaining that w

hile energy 
m

ay be stored, transferred, or 
transform

ed, the total am
ount 

of energy is conserved. 
 ‘6d describing the effect of 
changing voltage  in an 
electrical circuit. 
   

PS2 (9-11)-5 
Students dem

onstrate an 
understanding of energy 
by…

 
 5a  describing or diagram

ing 
the changes in energy 
(transform

ation) that occur in 
different system

s (eg. 
chem

ical = exo and endo 
therm

ic reactions, biological = 
food w

ebs, physical = phase 
changes). 
 5b explaining the Law

 of 
C

onservation of Energy as it 
relates to the efficiency (loss 
of heat) of a system

. 
 

E
xam

ple E
xtension(s)  

 PS2 (E
xt)– 5 

Students dem
onstrate an 

understanding of energy 
by…

 
 5aa Identifying, m

easuring, 
calculating and analyzing 
qualitative and quantitative 
relationships associated w

ith 
energy transfer or energy 
transform

ation. 
 5bb quantitatively determ

ining 
the efficiency of a given 
system

.  
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 PS 2 - E
nergy is necessary for change to occur in m

atter. E
nergy can be stored, transferred, and transform

ed, but cannot be destroyed. 
PS2 (K-4) SA

E – 5 
U

se observations of light in relation to other 
objects/substances to describe the properties of light 
(can be reflected, refracted, or absorbed).  

PS2  (5-8) IN
Q

+SA
E+PO

C – 7  
U

se data to draw conclusions about how heat can be 
transferred (convection, conduction, radiation). 

PS2 (9-11) IN
Q

+SA
E -6  

U
sing 

inform
ation 

provided 
about 

chem
ical 

changes, draw conclusions about and explain the 
energy flow in a given chem

ical reaction (e.g., 
exotherm

ic reactions, endotherm
ic reactions). 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
PS2 (K

-2)-5 
Students dem

onstrate an 
understanding of energy by…

 
 5a dem

onstrating w
hen a 

shadow
 w

ill be created using 
sunny versus cloudy days.  

PS2 (3-4)-5 
Students dem

onstrate an 
understanding of energy by…

 
 5a investigating observable effects 
of light using a variety of light 
sources (e.g., light travels in a 
straight line until it interacts w

ith an 
object, blocked light rays produce 
shadow

s). 
 5b predicting, describing, and 
investigating how

 light rays are 
reflected, refracted, or absorbed.  

PS2  (5-6) – 7 
Students dem

onstrate an 
understanding of heat energy 
by…

 
 7a identifying real w

orld 
applications w

here heat energy 
is transferred and show

ing the 
direction that the heat energy 
flow

s. 
  

PS2  (7-8) – 7 
Students dem

onstrate an 
understanding of heat energy 
by…

 
 7a designing a diagram

, m
odel, 

or analogy to show
 or describe 

the m
otion of m

olecules for a 
m

aterial in a w
arm

er and 
cooler state. 
 7b explaining the difference 
am

ong conduction, convection 
and radiation and creating a 
diagram

 to explain how
 heat 

energy travels in different 
directions and through different 
m

aterials by each of these 
m

ethods.   
  

PS2 (9-11) –6 
Students dem

onstrate an 
understanding of physical, 
chem

ical, and nuclear 
changes by …

 
 6a w

riting sim
ple balanced 

chem
ical equations to 

represent chem
ical reactions 

and illustrate the conservation 
of m

atter. 
 6b identifying w

hether a given 
chem

ical reaction or a 
biological process w

ill release 
or consum

e energy 
(endotherm

ic and exotherm
ic) 

based on the inform
ation 

provided (e.g. given a table of 
energy values for reactants and 
products or an energy 
diagram

).  
 6c explaining and/or m

odeling 
how

 the nuclear m
ake-up of 

atom
s governs alpha and beta 

em
issions creating changes in 

the nucleus of an atom
 results 

in the form
ation of new

 
elem

ents. 
 6d explaining the concept of 
half-life and using the half-life 
principal to predict the 
approxim

ate age of a m
aterial. 

 6e 
differentiating 

betw
een 

fission and fusion in nuclear 
reactions and their relation to 
elem

ent 
changes 

and 
energy 

form
ation.  

E
xam

ple E
xtension(s) 

 PS2 (E
xt)– 6 

Students dem
onstrate an 

understanding of physical, 
chem

ical, and nuclear 
changes by…

 
 6aa using chem

ical equations 
and inform

ation about m
olar 

m
asses to predict 

quantitatively the m
asses of 

reactants and products in 
chem

ical reactions. 
 6bb using quantitative heat 
flow

 or calorim
etric 

investigations to determ
ine the 

energy released or consum
ed 

in the process. 
 6bbb qualitatively and/or 
quantitatively predicting 
reactants and products in a 
prescribed investigation. (e.g. 
A

cid-base. R
edox). 
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         PS 2 - E
nergy is necessary for change to occur in m

atter. E
nergy can be stored, transferred, and transform

ed, but cannot be 
destroyed. 
PS2 (K-4) SA

E+IN
Q

 – 6 
Experim

ent, observe, or predict how heat m
ight m

ove 
from

 one object to another. 

 
PS2 (9-11) –SA

E – 7 
Explain relationships between and am

ong electric 
charges, m

agnetic fields, electrom
agnetic forces, 

and atom
ic particles. 

G
rade Span E

xpectations (K
-4) 

G
rade Span E

xpectations (5-8) 
G

rade Span E
xpectations (H

S) 
PS2 (K

-2)–6 
Students dem

onstrate an 
understanding of energy by…

 
 6a describing that the sun 
w

arm
s land and w

ater. 
 6b describing that objects 
change in tem

perature   
B

y adding or subtracting heat. 
   

PS2 (3-4)–6 
Students dem

onstrate an 
understanding of energy by…

 
 6a describing how

 heat m
oves 

from
 w

arm
 objects to cold 

objects until both objects are the 
sam

e tem
perature. 

 6b show
ing that heat m

oves 
from

 one object to another 
causing tem

perature change 
(e.g., w

hen land heats up it 
w

arm
s the air).  

 
 

PS2 (9-11) –7 
Students dem

onstrate an 
understanding of 
electrom

agnetism
 by…

 
 7a explaining through w

ords, 
diagram

s, m
odels, or 

electrostatic dem
onstrations 

the principle that like charges 
repel and unlike charges 
attract. 
 7b explaining through w

ords, 
charts, diagram

s, and m
odels 

the effects of distance and the 
am

ount of charge on the 
strength of the electrical force 
present. 
 7c describing the relationship 
betw

een m
oving electric 

charges and m
agnetic fields. 

 

E
xam

ple E
xtension(s) 
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PS 3 - T
he m

otion of an object is affected by forces.  
PS3 (K-4)-IN

Q
+SA

E –7 
U

se data to predict how a change in force 
(greater/less) m

ight affect the position, direction of 
m

otion, or speed of an object (e.g., ram
ps and balls). 

PS3 (5-8) IN
Q

+ PO
C

 –8 
U

se data to determ
ine or predict the overall (net 

effect of m
ultiple forces (e.g., friction, gravitational, 

m
agnetic) on the position, speed, and direction of 

m
otion of objects. 

PS3 (9-11) PO
C+ IN

Q
 8 

G
iven inform

ation (e.g., graphs, data, diagram
s), 

use the relationships between or am
ong force, m

ass, 
velocity, m

om
entum

, and acceleration to predict 
and explain the m

otion of objects.  
G

rade Span E
xpectations (K

-4) 
G

rade Span E
xpectations (5-8) 

G
rade Span E

xpectations (H
S) 

PS3 (K
-2) –7 

Students dem
onstrate an 

understanding of m
otion by…

 
 7a show

ing how
 

pushing/pulling m
oves or does 

not m
ove an object . 

 7b predicting the direction an 
object w

ill or w
ill not m

ove if a 
force is applied to it. 
 Students dem

onstrate an 
understanding of force by…

 
 7c show

ing that different 
objects fall to earth unless 
som

ething is holding them
 up.  

PS3 (3-4)–7 
Students dem

onstrate an 
understanding of m

otion by…
 

 7a predicting the direction and 
describing the m

otion of objects 
(of different w

eights, shapes, 
sizes, etc.) if a force is applied 
to it. 
 7b describing change in 
position relative to other objects 
or background. 
    Students dem

onstrate an 
understanding of force (e.g., 
push-pull, gravitational) by…

 
 7c investigating and describing 
that different am

ounts of force 
can change direction/speed of 
an object in m

otion. 
 7d conducting experim

ents to 
dem

onstrate that different 
objects fall to earth unless 
som

ething is holding them
 up.  

PS3 (5-6)–8 
Students dem

onstrate an 
understanding of m

otion 
by…

 
 8a using data or graphs to 
com

pare the relative speed of 
objects.  
 Students dem

onstrate an 
understanding of force (e.g., 
friction, gravitational, 
m

agnetic) by…
 

 8b recognizing that a force is a  
push or a pull.  
 8c explaining that changes in  
speed or direction of m

otion 
are caused by forces.  
 8d show

ing that electric 
currents and m

agnets can exert 
a force on each other. 
  

PS3 (7-8) – 8 
Students dem

onstrate an 
understanding of m

otion 
by…

 
 8a m

easuring distance and tim
e 

for a m
oving object and using 

those values as w
ell as the 

relationship s=d/t to calculate 
speed and graphically represent 
the data. 
 8b solving for any unknow

n in 
the expression s=d/t given 
values for the other tw

o 
variables. 
 8c differentiating am

ong speed, 
velocity and acceleration. 
 Students dem

onstrate an 
understanding of force (e.g., 
friction, gravitational, 
m

agnetic) by…
 

 8d m
aking and testing 

predictions on how
 

unbalanced forces  acting on 
objects change speed or 
direction of m

otion, or both. 
 8e describing or graphically 
representing that the 
acceleration of an object is 
proportional to the force on the 
object and inversely 
proportional to the object’s 
m

ass. 
 8f differentiating betw

een m
ass 

and w
eight.  

 

PS3 (9-11)- 8 
Students dem

onstrate an 
understanding of forces and 
m

otion by…
 

 8a predicting and/or graphing 
the path of an object in 
different reference planes and 
explain how

 and w
hy (forces) 

it occurs. 
 8b using m

odeling, 
illustrating, graphing explain 
how

 distance and velocity 
change over tim

e for a free 
falling object. 
 

E
xam

ple E
xtension(s)  

PS3 (E
xt)- 8 

Students 
dem

onstrate 
an 

understanding of forces and 
m

otion by…
 

 8aa 
using 

a 
quantitative 

representation of how
 distance 

and velocity change over tim
e 

for a free falling object. 
 8bb 

using 
a 

quantitative 
representation of the path of an 
object 

w
hich 

has 
horizontal 

and free fall m
otion. 

 8cc. by m
odeling, illustrating, 

graphing, and quantitatively 
explaining the path of an 
object, w

hich has horizontal 
and free fall m

otion. e.g. 
football, projectile. 
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          PS 3 - T
he m

otion of an object is affected by forces. 
PS3 (K-4) IN

Q
+ SA

E –8 
U

se observations of m
agnets in relation to other 

objects to describe the properties of m
agnetism

 (i.e., 
attract or repel certain objects or has no effect) 

N
o further targets for E

K
 PS3 at the 5-8 

G
rade Span

 

PS3 (9-11) PO
C –9 

Apply the concepts of inertia, m
otion, and 

m
om

entum
 to predict and explain situations 

involving forces and m
otion, including stationary 

objects and collisions.  
G

rade Span E
xpectations (K

-4) 
G

rade Span E
xpectations (5-8) 

G
rade Span E

xpectations (H
S) 

PS3 (K
-2)–8 

Students dem
onstrate an 

understanding of (m
agnetic) 

force by …
 

 8a observing and sorting objects 
that are and are not attracted to 
m

agnets.  

PS3 (3-4)–8 
Students dem

onstrate an 
understanding of (m

agnetic) 
force by …

 
 8a using prior know

ledge and 
investigating to predict w

hether 
or not an object w

ill be attracted 
to a m

agnet. 
  8b describing w

hat happens 
w

hen like and opposite poles of 
a m

agnet are placed near each 
other. 
 8c exploring relative strength of 
m

agnets (e.g., size of m
agnets, 

num
ber of m

agnets, properties 
of m

aterials). 
 

 
PS3 (9-11)–9 
Students dem

onstrate an 
understanding of forces and 
m

otion by…
 

 9a explaining through w
ords, 

charts, diagram
s, and m

odels 
the effects of distance and the 
am

ount of m
ass on the 

gravitational force betw
een 

objects (e.g. U
niversal 

G
ravitation Law

). 
 9b using N

ew
ton’s Law

s of 
M

otion and the Law
 of 

C
onservation of M

om
entum

 to 
predict the effect on the 
m

otion of objects. 

E
xam

ple E
xtension(s)  
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 PS 3 - T
he m

otion of an object is affected by forces. 

N
o further targets for E

K
 PS3 at the K

-4 
G

rade Span
 

PS3 (5-8) SA
E+IN

Q
 – Local A

ssessm
ent O

nly 
Experim

ent, observe, or predict how energy m
ight be 

transferred by m
eans of waves. 

PS3 (9-11) SA
E –10 

Explain the effects on wavelength and frequency as 
electrom

agnetic waves interact with m
atter (e.g., 

light diffraction, blue sky).  
 

G
rade Span E

xpectations (K
-4) 

 
G

rade Span E
xpectations (5-8) 

G
rade Span E

xpectations (H
S) 

 
PS3 (5-6) - L

A
 

Students dem
onstrate an 

understanding of w
aves by …

 L
A

a investigate how
 vibrations 

in m
aterials (e.g. pebble in a 

pond, jum
p rope, slinky) set up 

w
avelike disturbances that 

spread aw
ay from

 the source.   
  

PS3 (7-8) - L
A

 
Students. dem

onstrate an 
understanding of the visible 
spectrum

 of light by…
 

 L
A

a experim
ent how

 light 
from

 the sun is m
ade up of a 

m
ixture of m

any different 
colors of light (e.g. using 
prism

s, spectrom
eters, 

crystals).  
   L

A
b representing in w

ords, 
diagram

s, or other m
odels the 

visible spectrum
 as a part of 

the electrom
agnetic spectrum

 
(consisting of visible light, 
infrared, and ultraviolet 
radiation) and com

posed of all 
colors of light 
 L

A
c differentiating  betw

een 
electrom

agnetic and 
m

echanical w
aves. 

  

PS3 (9-11)–10 
Students dem

onstrate an 
understanding of w

aves by …
 10a. investigating exam

ples of 
w

ave phenom
ena (e.g. ripples 

in w
ater, sound w

aves, seism
ic 

w
aves). 

 10b com
paring and contrasting 

electrom
agnetic w

aves to 
m

echanical w
aves. 

 10c qualifying the relationship 
betw

een frequency and 
w

avelength of any w
ave. 

E
xam

ple E
xtension(s) 

T
otal K

-4 T
argets for PS = 8 

T
otal K

-4 G
SE

s for PS = 40 (K
-2 = 15, 

G
rades 3-4 = 24) 

T
otal 5-8 T

argets for PS = 8 (+ 1 L
ocal 

A
ssessm

ent) 
T

otal 5-8 G
SE

s for PS = 45 (G
rades 5-6 = 

16, G
rades 7-8 = 28) 

T
otal H

.S. G
SE

 T
argets for PS = 10 

T
otal H

.S. G
SE

s for PS = 25  
T

otal E
xtension G

SE
s for PS = 11 

   


